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therefrom as to the nature of heat, in natural common sense. Fortunately, every student of engineering science is equipped for both of these tasks, although few may have been led to perform them. A knowledge of Kepler's and Newton's laws of motion and force, a little analytical geometry, and enough of the concepts of the calculus to permit thinking of millions of molecules at once, without becoming confused as to what they may and may not do—this is all that is required.
Mechanical Energy. Mechanical force—that is to say, force manifested in such a way that the human understanding can follow its origin, dimensions and destination—is found in nature, exerted through space, in only two elementary ways. The first is when gravitation, which acts at all times between each two portions of matter in the universe to hold them together, finds chance to move them and to destroy their relative separation. Such action is called a manifestation of "potential" or "positional" or "space" energy, visible most familiarly in the falling of weights. The other instance occurs when either of the forces which everywhere and at all times tend to hold each two bodies in the universe both together and apart finds chance to produce or destroy their relative motion. Such action is called a manifestation of "kinetic" or "accelerative" or "motion" energy. It is visible in pure mechanics only in the action of centrifugal force.
It is to be noted carefully—much more carefully than the text-books require—that it is neither space nor motion alone which constitutes energy, but change in space or motion. A suspended weight possesses no energy if it never can fall. A flying cannon-ball can overcome no resistance if nothing ever interferes with it to stop it.
But there is another fact which is of even greater importance in these definitions, and which the text-books quite omit altogether. This is that in any energetic manifestation there are always involved at least two bodies. No single body may ever possess energy. When it is remembered that all of the commonly taught mathematical expressions for energy include but a single symbol for mass, and that in general terms energy is universally described as an attribute of mass, this statement cannot be too strongly emphasized. Indeed, the only proper way to state this idea is to say that energy can exist only where mass